We have measured the diffusion of lithium in germanium to pressures of up to 45 kbar using the P-n-junction-depth method for temperatures between 300 and 550 'C and by the ion-pairing method near room temperature.
High-pressure diffusion measurements were carried out in this investigation for the purpose of obtaining additional data relating to the mechanism of diffusion of Li in Ge. Experimental measurements were made for pressures of up to 45 kbar using the P-n-junction-depth method for temperatures between 300 and 550'C, and by the ion-pairing method near room temperature.
II. METHOD OF ANALYSIS
The solution of the diffusion equation, appropriate for the P-n-junction-depth method, was shown to be the one-dimensional solution for a semi-infinite medium with a constant impurity source at the boundary. (2) where N&(t) decrease in temperature during the measurement and yields an uncertainty in the measured diffusion coefficient of about +35%. The measured diffusion from the ion-pairing and p-n-junction methods can not be compared directly because the diffusion coefficients from the ionpairing experiment were measured at the anneal temperature and pressure, whereas the p-n-junction-depth measurements were made at ambient after the high-pressure anneal. Therefore, the diffusion constants from the ion-pairing experiments were corrected by the ratio so(0, To)/so(P, T) so as to correspond to the p-n-junction-depth measurements.
The measured diffusion coefficients from the p-n-junction-depth method along with the corrected ion-pairing measurements were then fit by a least-squares technique to Eq. (6) ' so V/s T, and n C,/R, all at T = T, = 25 'C and P= 0. These values along with values for Do(P, T), n. H(P, T), and n V(P, T)/ Vo at selected pressures and temperatures are given in Table I along with an uncertainty for each.
The isobaric variations of logypD with reciprocal temperature are shown in Fig. 3 . The data points for pressures of 1 bar and 35 kbar show the typical scatter in the data compared with the best fit curves of Eq (6).
. Figure 4 gives log, pD vs P along selected isotherms. These curves come directly from the computer fit of Eq. (6) However, the validity of the Nachtrieb relation must depend on both the ratio O' = OH(P, T)/T (P) and on Do(P, T), through the frequency factor v(P, T) and the entropy of activa- If the activation energy scales along the melting curve and is independent of temperature then b' is independent of pressure and the Nachtrieb relation would supposedly be satisfied. For the diffusion of Li in Ge one finds that the ratio b' varies by less than 5% for pressures to 50 kbar, however, Do(P, T) increases by a factor of 4, due primarily to the pressure dependence of nS(P, T) from Eq. (9). Do(0, To) and r H(0, To), respectively.
The pressure dependence of nH(P, T) was the same as shown in Fig. 5 and was independent of temperature. The Two rather different approaches have historically been used to discuss crystal structure: (i) the mmlysis of structural treads in terms of some scaling parameter such as ionicity; and (ii) the detailed computation of the lowest-energy structure
